The purpose of this report is to examine Ontario's geographic variation in emergency department (ED) visits for conditions that may be treated in alternative primary care settings. We studied all visits to Ontario EDs in 2002/03 and calculated county-specific age-standardized rates. Overall in Ontario, there were 3174 ED visits per 100 000 population aged 1-74 for conditions that could be treated in alternate primary care settings, but rates varied widely across counties. They were higher in rural counties with rates up to 7-fold higher than the provincial average. Urban counties had lower rates, some were less than one-third of the provincial average. Further research is needed to determine the relationship between ED utilization and primary care capacity.
Introduction
Emergency departments (EDs) are a key access point to the health care system. Although rates of ED utilization may reflect health status, they may also be related to the availability, accessibility and integration of primary health care resources in a community. 1 Access to primary care is related to acute hospital admissions for some ambulatory care sen-sitive conditions, 2 and it is possible that the degree of primary care access may be related to the number of ED visits for conditions that could be treated in primary care settings.
As part of a provincial health system monitoring initiative, Ontario's District Health Councils have developed several indicators to help understand access, equity and integration issues. 3 One of these indicators specifically addresses the number of ED visits related to sentinel non-urgent conditions (SNCs) that could be treated in primary care settings. The SNC indicator is designed to be specific rather than sensitive, hence does not capture all such conditions; however, it is proposed as a marker for ED visits that could be managed elsewhere.
Our objectives were to study and describe the geographic variation in Ontario ED visits, using the SNC indicator to estimate the proportion of visits that could potentially be treated in primary care settings.
Methods

Reason for emergency department visit
In Ontario, diagnoses or conditions representing the most clinically significant reason for the ED visit are assigned by the health care provider at the end of the ED visit. For patients who leave without being seen, the most significant reason for the visit is based on the patient's presenting complaint. If multiple conditions are identified during an ED visit, the diagnosis or condition responsible for the greatest resource use is selected as the most clinically significant reason for the ED visit. These data are gathered at the hospital level and reported to the National Ambulatory Care Reporting System (NACRS) of the Canadian Institute for Health Information (CIHI).
4
Sentinel non-urgent condition indicator For any given region, the SNC indicator is calculated using the population aged 1 to 74 years as the denominator and the total number of ED visits for otitis media, cystitis, conjunctivitis and upper respiratory infections (common cold, acute or chronic sinusitis and tonsillitis, acute pharyngitis, laryngitis or tracheitis, and other upper respiratory infections) as the numerator. Emergency department visits are excluded from the numerator for patients <1 year or >74 years of age, for those admitted to hospital at the index visit, and for those with a Canadian Emergency Department Triage and Acuity Scale (CTAS) level of I (Resuscitation), II (Emergent) or III (Urgent), 5 all of which may require more complex assessment or aggressive treatment. More indicator details can be found in the Ontario District Health Council's report. 
Results
During the 1-year study period, our data showed a total of 5 002 735 ED visits by Ontario residents at Ontario hospitals. Of these, 358 018 (7.2% of all ED visits) were eligible SNCs, as defined above. Data from one ED was missing. Figure 1 demonstrates county-specific variation in agestandardized rates for ED visits with SNCs. Table 1 displays each county's age-standardized rate and its comparative rate ratio, defined as the ratio of the county-specific rate over the provincial rate. This Table also shows, by county, the population aged 1-74 years, population density, and the percentage of population living in urban areas, defined as a minimum population of 1000 and a population density of at least 400 people per square kilometre. 2 York Regional Municipality had the lowest county-specific rate of SNC visits, at 895 per 100 000 population, or less than one-third of the overall Ontario rate (comparative rate ratio = 0.3). Sudbury Regional Municipality, Peel Regional Municipality, Toronto and Ottawa-Carleton Regional Municipality also had very low rates (less than 0.5 of the Ontario average). Timiskaming District had the highest county-specific rate at 22 455 visits per 100 000 population, more than 7 times the Ontario rate (comparative rate ratio = 7.1). Other counties with substantially higher than average rates included Haliburton County, Manitoulin District, Lanark County, Bruce County, Algoma District, Cochrane District and Renfrew County.
The SNC indicator demonstrates much greater geographic variation than total ED visits: comparative rate ratios range from 0.3 to 7.1 for the indicator and from 0.6 (York Regional Municipality) to 3.8 (Manitoulin District) for total ED visits.
Discussion
These data show substantial variability in the use of EDs for non-urgent conditions that could potentially be managed in primary care settings. We cannot determine the appropriate rate or range of ED utilization for SNCs, but it seems likely that substantially higher rates may reflect re-duced primary care accessibility. For example, less populated and more remote communities often have limited access to primary care alternatives, including family or general physicians, nurse practitioners, walk-in clinics and urgent care centres. 1 Substantially higher ED utilization rates were observed in rural Northern Ontario counties that have low population density, and substantially lower rates were observed in urban counties with higher population density. Accordingly, Sudbury Regional Municipality, an urban area with Northern Ontario's highest population density, had a considerably lower ED utilization rate than the province as a whole. Other reasons for the variability seen include differences in patients' knowledge of local care availability, different patient perceptions about appropriate ED use, or true differences in the prevalence of the sentinel conditions studied. Limited access to primary care may contribute to excessive or inappropriate ED utilization; however, strategies to divert non-urgent patients from the ED may not improve care quality or reduce overall costs, and they do not necessarily address larger system problems (e.g., better access to primary care, specialty physicians and nurse practitioners). 6 Furthermore, it is possible that attempts to divert patients from the ED could lead to inappropriate and potentially harmful refusal of care. 
Limitations
Administrative database studies are limited by the level of clinical detail available in the data abstracts. Therefore, some visits counted in our indicator could have reflected patients who needed ED-based care; others not counted might have been treated elsewhere. However, the level of misclassification should be similar across counties, therefore our comparisons remain valid. Other limitations include the analysis of only a single year's data and a lack of information on availability of primary care in the study communities.
Conclusion
Geographic variation in ED utilization is substantial; however, further research is required to determine how well this indicator reflects system integration and available primary care capacity. Future research could explore regional differences in primary care availability, health status, and other potential drivers of ED utilization.
